Induction of choline kinase by polycyclic aromatic hydrocarbons in rat liver. I. A comparison of choline kinases from normal and 3-methylcholanthrene-induced rat liver cytosol.
Choline kinase in rat liver has been shown to be induced up to 2-fold by the administration of polycyclic aromatic hydrocarbon carcinogens such as 3-methylcholanthrene and 3,4-benzo[a]pyrene (Ishidate, K., Tsuruoka, M. and Nakazawa, Y., (1980) Biochem. Biophys. Res. Commun. 96, 946-952). In order to characterize the nature of choline kinase induction by these carcinogens, the 3-methylcholanthrene-induced form as well as the normal form of choline kinase were partially purified from rat liver cytosol through acid treatment, (NH4)2SO4 precipitation and DEAE-cellulose column chromatography with linear KCl-gradient elution, and the catalytic properties were compared between the two preparations. Both enzyme activities were purified about 17-fold with a yield of 50% through the purification steps and there appeared no detectable difference in the elution pattern from either DEAE-cellulose column or Sephadex G-200 gel filtration. On the other hand, some differences were observed in catalytic properties between the two enzyme preparations; (1) the induced form showed a higher apparent Km value for choline (0.19 mM) when compared to the normal form (0.11 mM) and (2) the addition of polyamines caused a considerable increase in the maximum reaction velocity for the normal form whereas no remarkable change for the induced form, when the activities were plotted as a function of choline concentration. The overall results suggest that the 3-methylcholanthrene-induced form of choline kinase in rat liver could be different from the normal form, or that there exist several isoenzymes of choline kinase in rat liver, and one or some of them are inducible by the administration of polycyclic aromatic hydrocarbons.